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AB - PROBLEM TO BE SOLVED: To realize high speed inspection point analysis 
in practical stage and to. reduce overhead of the inspection point 
circuit area of a semiconductor integrated circuit. 

- SOLUTION: An inspection point index calculating section 111 calculates 
inspection point index information 123 including CRF (approximate cost 
of test) of each signal line from circuit information 122, determines 
a predetermined number of candidates of inspection point on the order 
of CRF and then calculates a COP (cost of test) while assuming -_ 
insertion of each candidate of inspection point. An inspection point 
determining section 112 determines a candidate having lowest COP as an 
inspection point, searches other candidates of inspection point which 
do not intersect the influence range of the inspection point on the 
ascending order and adds a searched candidate, if any, to new 
inspection points. Subsequently, a candidate which does not intersect 
the influence range of the additional inspection point is searched 
based on the additional inspection point. When the number of 
inspection points is lower than a set value, inspection point index 
information 123 of logical circuit including a preset inspection point 
is calculated again and the process is repeated. A inspection point 
correlation information 126 where a set of inspection points having 
nonintersecting range is grouped is imparted. An inspection point 
influence calculating section 113 calculates a range having effect on 
the CRF in the circuit based on a just set inspection point. 
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*i«:aBRU lWEWaE^WSrJfA-f^tlS^tfc*^ 
If ^(^. #*3£/SS:if ALJti^Or^ h ^ h£*tf> 

«-§-*lK\ ^S^frffA^S^o^* b=*x N£r*#> 
T\ «S^lfA^«^lB]K5!!*^r-5faSlHlKSIS 

ffl^#^^7^^ H^3£©ftt (KT, CRF) S: 

L s ^S^Mo^/rfrlfALfciigftbfeS^T 1 ^ 

£ * r ±sa-jaa *m v m-r z t z #ts £ -r 6 t^asss 

[»*«4l 1***3 Kfc^T. 
ll*3eo«iaEj{SSr^tpiaSIllgS<OCRFS:Htl-ilU -t 

5 ] is*^4 tc^x. 

WECRFSrWtfJli-5«»33!*fbfc^/u-^«»m« 



[§***g6j 11**13, 4S3t«5«wJo^-C. 

flfrEfSS0KS:«!S<7)gB^!llSS(-^f'JU, fufEx^h^ 
[1***8 ] «»^*^^»abT>i4Mia[HlK(0* 

x, *5tt^o»Affi«fcigKS**^i-*iaasK8iaE 

[IS*5 1 0 J *»0*^S:S!jBtbfcBa3SllIgS04i 

^SffALT3a5^»fls:*ffllHlKt-*3V^T. 
WEWWjfi^lfAtwiOmE^^ h^^ ho8C<ki-5» 

hx-^A^if^^M^^t-m^e^i^^T^^j: ? 

[Hl#*i l] tt»ott3lEjSdS|C«c:fil3t$n-Cv^!a 
SlllBtft*^<otiHttlf«<o«p«f*ffiJwfcv^-C. 

WE«3e^<o#Affi«, lasaRtff^ h*irsr 
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wimm^^M^xiz^o^xmt^m i ^^^^ 

[0 0 0 1] 

[0 0 0 2] 

-fZ>M>L$ (EAT, 0 "5JSJflP^ t 
(EAT. fimM&kWX) £ftJi£-tf:£ r«aojaj 

[0003] r <ni&^&<Dm&^WMiLW<Dm%xJ5mz 

OV^ffci,, 3t ^Proceeding of 2ndEuropean Test Confe 
rence (1991^) <D253—262H«-«*SiX"Cl^, B. Sei 
ss^?\Z.&%> Tjest Points Insertion for Scan-Based B 
ISTJ #BBsp6 — 3 3 1 7 0 9?- nJfigteSrefc 

[0 0 0 4] fl9#^^»-T?a!'<'b4xTV^«l3iE/S 
<£>#?#r^r£J3\ CO P (Controllability Observability 

Procedure) <h iqMiixSflt^Wfcx* htg^S^ffl 
i^xm^m {SIT. TXh=*xhbWJ&) «:J£«U. 

* k os»{kjw#s!i-e*> s w t tmm- x k> mm $ 

[0 0 0 5] 



h»<z>3*t::Jfc0yi-5 e —Jj, HfflW* 

4, bm<D2$kuT^ttm~$-z>z t&m& ui\> 

[0 0 0 6] *fc, *»*«8llH]K^ttaEjgS:#Ai-* 
Pam-Si: LT, IllKffifli!^^— v< . y K^4C5^ 

[ooo7] **wo»i<7?e»ti±EBaH^«cK*, 

& *3 J: if» ffi £ mm -f 5 r <t i r fc 3 0 

[0 0 0 8] &mW<Dm2<DB#)t±, if Ai"S«l3SjfelH] 
ggco^h-^ KSrt6«bfc#*«:*a[ilKSrti«-t- 

[0 0 0 9] **M<7?^ 3 COSMIC, ll^O«IS^tfffR 
[0010] 

w*^Sr^UT45»»a[H]K<o«-fB-§-il»Jw. tMEjftS: 
tfAlfcf^Of^ h^^^^^t^T, ^S^OifAtt 

^««Sr»^b. StrlBH«EA«*S:#A-f-Si:<E«Ufc 

[00 11] Srtifi. SfllB«IS^ffl^*tL., ftEf^ 

[0 0 12] WEteaiHlKtcfilS^^K^dS 
irill COP) Oiaeiffi (3t<k^tf, CRF) 
tftaBAftMo^^SrffAbfctiEjebfc*^^^ ^ 
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[00 1 3] mUffi7z&<D&m&mffi<D3LXiz-^\,^X . 

^■ssr^tfsaaiHiK^cRFSriiffSL, t<ommzm 

[0 0 14] *>5iMl WE»3lEj««*^bmE«aKjS 
[0 0 1 5] ^K^&SriSffi bfcffi&aill!SSIS^O 

[0016] iftEt&^'SSfc^SBJl #IS/&<£>RS: 

[001 7] ±mm2<D&&3&, mm(om+$:mm.L>fz 

*»^MW/»t»ALT?iS**i**a[H]K^d3V^T v 
Strffi«!l»^^ff Al^ J: 9 mJlSy 1 ^ V comb-? 

[0 0 18] ±E»3 0BWll m&<o&M&frmzW> 



[001 9 ] 

5A^££Bl 01 &SE£^S!^#Affiff<Z>»^tT 

awa 123, m&j&Kmmm 124, «3t^*a 1 2 

^tt}^££Bl 0 4^5>*S 0 
[0 0 2 0] l3Sg«a 1 2 2 12. 8fc30Ki^*5tt5«-Sf 

i$2-«£*i«ti»a"i 2 31*, ©sg£{£^7^ vm-B^K 

[0 0 2 1 ] IIT\ »ajft«M(ifS*»*i:ttSjftS 
{f-^-l^il @Stta l 2 2T-^^btt5 

[0 0 2 2 ] 4&d6j&JK»W« 124(1 #A£ixfc: 1 o 

[0 0 2 3 ] &2t£Wa 1 2511 filStJ&Off A&Wt 
«UE**BB8«a 1 2 511 *3t*#A^J: 9*31E*J§« 
n*-£) ^ai^-^fc5>*v^3£jS^-^o«aS:, « 

2E^«ai 2 5^«is^ttBB*ai 2 6^^q, ttiE. 

fc4^ttfrfc?i«l3it^*SBiWai 2 6*^.dci-5B8lw, 
A^i^g l 0 l ^e>0KWa l 2 2 <7?te^fi|5lt^ 

ita 1 2 5 £s:^ AJj-fz> z t h£>z>» 
[0024] m&t&m&m 10211 iniK^a 122^ 

lit, m^miztti~zm&£Mmm&tmm&mmz 

3 1 , &&&mwffin 1 2 3 -^ttat^Bwa 1 2 4 fc 

S-^5#, *3SEA-^««Ejft^BB*aSrH-»-r5tt*jS** 
«B1 1 2^b*4 0 
[0 0 2 5] 0 2 (1 «aS[fi]!S«l2E^«?W3SB<7?-Ja3S# 
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|^Tt7D-ft- hT-fc5o ^ y^s 1 0 1 fix 
-^A^-i&ST^ x-^A^^ttl O 1 (^<t<9[£l?gtS^ 
1 2 2 S: A* U Ctt3£B 1 0 3 Ktetti-fco E&tf *R 

<Dtt3ttJ&tt« 1 2 5 5 J: 5 122J- 

[0 0 2 6] ^"ryZfS 1 0 2 [i&S^SM- »gB 1 1 

Jib, ^«IMi2 3BSt^. ^r^Sl 

-c, «i3Ejs«am»« 1 2 3^*<5^T**>«aese^ 

[0*0 2 8 ] ^"fvr/S 1 O 5 il^^^SBl 1 2t- 

<tstiB8#ift*3tEjS:ft3eiaa-e, «3K**§«ffif« 1 2 3 

[0 0 2 9 ] ^ry/S106(t «llE^S:«rS*-»:5E 
bfc/H^U M^fcixlfr^ry/S 1 0 4 

O^sfcttff. $ *w»f <C«I3S t bTl$3St,£ti»« 1 2 

[ 0 0 3 0 J ftzfc. S104-S106 <7};U— :t*-C|r]B# 

5- btfcSjftffiHW* 1 2 6 KIBtfrt-So 

[0 0 3 1] ^fy/S 1 0 6-Clt l£S£/^fr3ttwi£ 

ji^asrflft^o tit, «**JtaH-s-3*. 

fi«HEA»0±». «3t£*S«<Db#i^lL «3H*W<Z> 
[ 0 0 3 2] «T*#&SS£-r5»-£fS, ^fy^Sl 



*Bl 2 6 Sr. »3ai5]K«3lEj{f,»tff3SB<OSe*i: b-CttS* 
i"5o 4*3. *ffij&ttBfl«*R 1 2 6^tb^-T5^/i-4 

1 . ^fy^'SlO 5(w*5(^5^S^1BB8««1 

2 6(£>ffr£, Xr^/S10 8"lw*5lt5«IS^tBBaWfB , 

1 2 6^ft^i*^B&L Tt Jztv, 

[0 0 3 3] ~ ~ "C^ ^SE^jWWAnfa^SfJfflffiK^ffilffi 

tit, «aa0K<t^s. i S<7?@Ksu { «iSjSJK«ssiai- 

T% (a) \*±, ^M^MAm<D^m^\ AND^ 

— K OR^-h, N A N D — b . NORf - hS't/ 

A/a*is^e>*siaai£]K-c*>So #w«^icBBb 

TIL &tf—b<Dttijim. -tttfrh. If^i2 0 1-2 
0 6 12-21 6^fS-g-ffiOir3B8iii-SSfc 

W (OffiilttPV) l i:«ifit58l» (lffiiMfc 

■W) SriE^i-S, 

[0 0 3 4] H3 (b) fl, HE (a) OBKI::, 40 
^SISjfeSrffAbfclHlKCT-CfcSo ft** 2 0 2 1CI2 r 
SUW^2 5 1 . 2 1 2 KtlOftiJSP^ 6 1 , 

8203 (Ctlglil^ 2 7 1, fS#J8 2 1 3 KliffiiffljS 2 
8 1 7^ff A^iitt^,- 

[0 0 3 5] 1 ©Jffl),£"2 5 1 li, ft -g-* 2 0 2 CO 1 "SJ^J 

- b 2 5 3 6^A^^fi. 2 0 2 £>A*flflSl5# 2 5 
2J2:«jtti-5ii*A*j»fc. x**^mt&Hi7V 
7Dy/2 5 4 fCg^t-f hr-^A^ST-fo5o 
OR^- h 2 5 3<Offi*j»(if3-§-jB2 0 2 fC^-T^o 
JiJo, ^ ^ t ^«SEW# 7 y y 7^7 d y 2 5 4 11, ^ 

h^lrfi^^^^i — >T*A^$tL5fS -SHSSrtti* 

[0036] o mm& 2 6 i (i N 212^0 pjsj 

^te£ft-h£-££o 2AAAND^-h 2 6 3 ^^^ 
^iBft t 7 y y 7^7 □ 5/ / 2 6 4 ^e>i.*stt, AN 
D^- h 2 6 3<DA*tii, ff-S-i»2 1 2<DAjjmn& 

2 6 2^S!tti--5ii»A*i»i:, ^^y*«6ft#7y 
^y^^n ;y^2 6 4I^^Mi"^^^ hr-^AMt** 
5o ANDy- h 2 6 3CD{±i^^tlff-§-^2 1 2 IC^^ 
-T^o ^^tV*HBtt#7y J /7'7D7^2 6 4IJ > ^ 
^ S^im^^r-t — VT-A*Six5ff-9-IBSrfcii* 

[0037] isffljfe 2 7 1 m^m 203 co^rasyt* 

^^]_h^^^)o fS-S-i»2 0 3^b^ttbfcfi*i»2 7 2 
^*+>«ftttf7y '^70*^2 7 3#8«t 

5o «»j^2 8 i 2 i 3 0-siaaott 

^f^li^iir^o ft ^2 1 3/^5>ftL/c<f-^§ 2 8 2 
tw, 7^ ^ yifgft ^ 7 y ^ y 7 n y / 2 8 3 

[0 0 3 8] H4 \z % tta**B»BfflOttMHS:*i-. 
EIBI (a) (i, »J»^<oK9«5HSr*-ro !^ai£]SS4 0 
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l^if»«r4 0 2, ffi^*^»S:4 0 3 t-TSc 

<z>6B#Ie]&4 0 5 Xhb 0 SJ»jS4 0 4I:J:5^I 

«ffltto2^b<^fc£85Btt, SR^IhIK4 0 5 , gfl^tEl 
Sg4 0 5l^*t^SUi*^bA*«IJw«jttSixfc«iW<o 

SP^lH]?S4 0 6 "T?fc5 0 1^^^^15184 0 5, 4 0 

5,4 0 6 ir^*jx§f§-g-»«r*ri-s«ia^»*«aii 
r*j "Cfc9, *ix&;t\-<oMjtt£* SU»HIK4 0 7 fc:^ 

[0 0 3 9] [S3 (b) ^ftWWSi, *JWjS2 5 

i\z&z>Tqfflw&<omt<n$>z>mm't. in^-m 202, 

203, 205, 20 fH«W,<(fc 2 5 1 \Z 

i:z>'*imm&<omk(o»>&i&m\** 2 06,20 

5, 2 0 4, 2 0 3, 2 0 2, 2 0 1 t45 o 
[0 04 0] g|4 (b) ir, aWjfe^»W«5HS:^i"o 

f^SlHlSg 4 1 1 ^AJfcSf^SS: 4 1 2 , tB^7^^l¥^ 4 
1 3 <t1-£o ISSIA 4 1 4\Z£Z>-^mfflfeV>£ik<OlbZ> 

m.zfrizM&mv&4 1 mm&4 1 4tc 

T, BB#l£JK4 1 5t^^*ixSfi-S-«f-»1-Sl*SjSK 
*tffffitt r^rj -c&<9, *n£W<0ffl#l§K&4 1 efr-g 

[0041] 051:, 2^<n&M&(nB^^m<D?&t>*) 

\zm-tz>WLmm*?r^o m*. t&mimms 0 1 <ox^m 
^^502, m^m^m* 5 0 3 , sjte5 0 4 tt 

5 0 ««5 0 5tt»J»j»5 0 4 <24&££1£W«5H 

**i-o £tf\ (a) th*&&&tm<o&&&&mvm 

Kl£**lS4§£\ (b) 2o^l^lSi^lV^: 
£=bib^4§£\ (c) , (d) 2oo»ijftBWSH 
fc£;b 9 # fc 5 tfs if *> 5> ^>*2EjS t>te*o*SE A« W6 

[0 04 2] 5 ( a ) (1, ffi!]ffl»,£ 5 0 6 ti*$m& 5 0 
4^Mit:^titi^ 0 2o<o*J»^ 

[004 3] i3 ( b ) <D^#:OT-C*4 £ . *JW,£ 2 5 
1 ic«t5 5affiB8^i5iaiifS-8-«2 0 1 , 2 0 2 — 206 
»J»jS2 6 1 ^±4»tiB8^ttHtt«* 
»201, 2 12-2 16i45, 



[0044] i5 (b) 13, 5 1 6 <Dfe&£Mm 

f&M 5 17 5 0 4 <0&3£j£JKSMBH 5 0 5 W 

2o<o*j«i^(iaa:-efc5i:P? 
«!J£oS<g\ 2oottjBU^o4&-&t>PSilz^lS-ef 5 0 

[0 0 4 5] 15 ( c ) {2, *J»j*C 5 2 6 COfiHtjfelgS 
$q[S 5 2 7 lifBfflJ,* 5 0 4 CO^^fPfMI 5 0 5.tX 
;b90Sfc5tfS. ffi!HB^5 2 6(tfJte5 0 4Otl^ 
SI615 0 5tw<&4ixTt^^U *J»jS5 0 4 (1»J» 
,£5 2 6 <D«|3it^»S«5ia 5 2 7l:f*nt^ftV\ ^ 

5 0 H3 (b) ^»W-e*5i, «JffljJ?;2 5 1 dr^JP 
JS2 6 1 O^SiSiati. ft ^-^2 0 1 -C^froTt^o 

[0 0 4 6] 2-z><DMm^(o^M^mm^mmmxh^ 

9ISIS t w *3 i* 5 *T f&HWtt t*SSf fc; L ^ ^ , ^Ti&ffi +4 Ji— 
i"S^S^feSo b^L, ^PJt^Of^ hi: J:ix(f, 

[0047] 15 ( d ) fi, aaiija 5 3 6 (osiaE^B 

5 3 7 5 0 4 0«l2E^»»teffi 5 0 5 W 

5 ^Sfc5*S, 5 3 6 I^JfflJ^, 5 0 4 OtfeSEj^jR 

M5 0 5 i^filTV^^^U *J»^5 o 4\mm 
&5 3 6 0«|5lE^»«J5ffl5 3 7 JxT V^<CV^ 0 - 

W^i:««^o»&tt (c) , (d) ;*>J:5fclR)«lw3£ 

[0 0 4 8] J^T, W2(D&* : r¥ZfX~fttj:t>i\Z>fil& 

t^s^^S 1 0 2 0«3S^JBSff*«i f a^#*B7a— S;^ 
i% **aSH:*5lEjft»«H-J|C» 1 1 «3S 
^fi8tUJbJE©COPtiiftfii5«*fiif7 

[0 0 4 9] ^T^-y^S 201T*, 4"f «iajSif ASfT<7? 
COP$rH-Si-^> 0 copcoft;»ii, 
l5ia>oT^»J»tt (HWtt) S:t|-»U ffi^^bA 

fc^^Pti^^L. *l»ofcS«-S-j»^*3V^TjE*»i:tt: 
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mwohmmi*. o^mm\^t^mmi±<omxh^ 0 # 
ro«r*japtt= i - 1 ^t*j»sj r-fo^o s^i-, 

[0 0 5 0] 7f^^S 2 0 2tit #«"S*i»^*3t^ 

;£?£<Df£&flH I>tS£ IEEE Transactions on Computer-A 
ided Design Vol. CAD-6 (1987) 1082^10875 l-Stt Six 
Tl^SR. Lisanke^Cl rjestabi 1 ity-ffriven Random 

Test-Pattern GenerationJ dlSxE $ ilXV N 5 0 

[ 0 0 5 1 ] X^ry/S 2 0 3X&. CRF (Cost Red 
uction Factor) £P?liJx5, &ffi,£#AU: «fc 5 h 
^X^i^ (ACR ; Actual Cost Reduction) 

Kffi t * 5 fi^ic ii , «j w Aff A^rnB^m^-is <t say 

sMx^mtm^mtfrthY). cry <Dm^&^xmiR 

£2x3 0 

[0 0 5 2] CRFCQffft^ffi^fflti, mJ|§B. Seiss 
^^XfiRT^^bixTV^^, fflffll^CRF c £«ffl!l 
^CRFo^fcSo #*5* CRFI^ACR <b J:V^B8 
U CRF Wl ifftSSE^Srff A1" 

S*x*»^rt:. i^Cltl^^ffAlfc 

[0 0 5 3] ^7^/5 2 0 41:11 CRFlcS^^t 

3 C iS^ISi^^CRF^ftil CRF (Of^HMX 
^&7£&XlS^1t&&j&m&<D±f& J $>. CRF^ffi 
— ^S'J-&£Jl±7iif-efc5o CRF cfit^b^tf 

4xfc^ac^^*(i*jfflJ^«, c r f o -fa^batfixfc 

[0 0 5 4] ^7^7 P S 2 0 5 ^f^/S 2 0 6II ( t 

* b=*x b<Dm<DM£,x&z>. &M&mmmmi 23% 

[0 0 5 51 B7H ^fyrsio 3 <0^8H&2:£» 
2-eff4fcix5o 

[0 0 5 6] ^fy/S3 0 1TIJ, tt££Jg«ft*R 1 



2 4<ortS£^T&3£,£JK» r^j tr^yr-r^ i- 

^-C-. ^W^it«^T^^t«^i — 

5e1"5o ^7y/S3 0 3TU &fi.£Jt««?Rl 2 3 

T, ^7^S 3 0 5t\ H]K«» 1 2 2 fcEISE^Srlf 
A U ft m CS tf « I n H«r -5 o 
[0 0 5 7] E]8I* % ^^^/S 1 0 4<7>«|3ff^»Bfr 

i i 3 -en * fen So fcsglSj&irSiterai: 

So 

[0 0 5 8] ^7y/S4 0 1t% itmJl^/E L/ci^ 
tr, ^7^S 4 0 2t% «IS^*#Affi«tco^T 

[0059] *«is^.«a(-j:ixtf. sis^jBaPffas^fea 

(S 1 0 4) oftig»ratt, (HlKfflfS^^ft-^lftHoS 

h«WTir*t). «»<7?4i^T*y- hfBtlwltM-f-So L 
fc^oT. COP (^JffiJtt. ^TffiSffi, y^^h^^ 

k) ztm^zmm&mmnnmms 1 o 2 x 9 

[0 0 6 0] HI 9 11 ^fy/S 1 0 5 <7?tBB8%a:«|3S 
§15 1 1 2ICj:oT i TT^^xSo 

[0061] 7>f^s5oiT\ «s^*ian#a 1 2 

2T% S*ftt**«3lEjS«iM<0#^-NSr 1 l:R36t5o 
[0 0 6 2] ^7^/5 5 0 3^ «iaE^««»«#-S- 
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[0 0 6 3] 2 0^§#^ltt^ t ^7-^5 5 0 
1 25l:i oilflDSau -y^S 5 0 8T\ itfltJlC 
S 3 0 2 T-ISJe L,7t#-5§0 £J$3£,6tBB8*fR 1 2 6 {zn 

5 1 0T«»TI, *f«i*:^S^*>9<^B?!3|iaSr 

^Sl 0 6 tef&JfflJ* S 1 0 4 CIf fl 
[0 0 6 4 ] — ^ y^SSO 3 t\ l$£,£^*§*t 

TO^f S^i/ii^r ^/S 5 0 4 , S 5 0 5C02 0CO 
*#£»fc£;h,&v^#. ^r^SSl i t«^.SI 
TU ****«3Sjfe*L^JR9ffl[SriS-t-; ^<OjH 9 fit 
(Dt%, M2<D* : ry7S 1 0 7 (31*31 ^T, .tf*T^:#S: 
^LWfcLTi^imtf* »^^f7/S 10 2C 

[0 0 6 5 ] *T y^S 5 0 5 %&&*mM3kft 

[0 0 6 6] fiJLh, ^JteMtrASKSlHlgSttaE^WW 

CttoTffifflt^io **5, ^r^/S 1 0 7 0D.^T^# 

1 0 0 6 7] *i\ 101T\ IhIKW* 1 2 

2<tLT[*I3 (a) (7?if$g^A^i-5 0 **5, ffi^i&Pt 

6, 2 1 2-2 1 6±^o^is^p$^ lm^mb-t 
iz&m^vi&tim, -tftt>h, m^rt&2 o 1-206, 

2 12-216 ftZ> 0 

[0 0 6 8] ik\Z x 0 2<Off-»i@fi-?fc5 

77^/S201-S 2 0 3T% COP*0»ffi^3jt* 
5o (Hi 0 (a) tr s CO-P, «»«»XCRF(7)ft* 

[0 0 6 9 ] m*P. 3?"J 1 0 1 1 tt. 03 ( a ) (C&tfS 
{f ?"J1 0 1 2— 5U1 0 1 5f^^^^/ 



y'S 2 0 1 T-ff»**L-3«li6-C\ 5U 1 0 1 1 Off ■*§-*!(;: 
1 ^ISJfflU* (C) . ^ISift (O) , oSiili&Pt 

(ommthmm (p (0) ) , lmimmcommmm 

m (P (1 ) ) T'fcio ^r^/S 2 0 1 T*(i, ?u 1 0 

1 4 0 1 5<n&mm<D&$i&mwi>tz. 7-* 

* h 1 0 2 otfHKL-o^o ^w^fisiHiss^s^. 

ttWttffi**^*^i4Sttl»tt(S-i-l»2 0 3coo^ii 
-t<E>fl£^l* To. 0 o 1 J -efc9 , h = ^ 
h(i r 1 8 1 0 j ir/jr^o 

[0 0 7 0] 1 0 1 6 <b^lJ 1 0 1 7 (i, -X^^^S 2 

(du/do) , 1 -rftiwttiwBa-f-s^^ 

h^^h<7?m^^i^ (dU/dC) T'fo^o /jr*3, dU 

* h < &3<D-C\ ofty»^;i¥A^a* Lt^« *3t 

l\, 0 1 8 b&ll 0 1 9(1, ^zy^S 2 0 3 Tff 
S^i^CRFt\ ta»]^Sr}fAL3t»^CRF o, 
»J«^fAL7tg^(7)CRF cT-fc^o 

[0 0 7 1 ] ac(i, ^ X ^ ^ S 2 0 4 — S 2 0 6 Off ^ 
T\ ill ( a ) <Dj\\\ 10 2 — ?IJ 110 5 l^l^jK 
j£JS«««l 2 3^** So Wl 1 0-2IL KXjftftM 
T*fc 9 , fH-SNS 110 3 <h«|ffi^ 110 4 (^ffl-e^S 
;ft3o ' 77^7°S 2 04-C\ Hi 

0 (a) R F oMC R F c ^bfi^*#^t 5 
fiSr5S«L-C^5o 1 9J»^ t 0 *J»^<^31«(i 
il-S^if d U / d C li J; o 1 1 ^ 3 yiji l 0 5 

W>&*mMbteZ>T* bX\ ^75//S2 0 

5. S 2 0 6t\ «S^fife*l¥A«<OCOPS:ff*L-C 

[0 0 7 2] Hi 1 (a) Jr^Sixfctttt*Jfi«ttr*l 

2 3^rS<5V^T. 7^7^S10 3 O?0#lj!*j£*^4Q. 

iff¥RSria ii ( a ) (on 1111 —yj 1 1 1 3 ic. 
mztti-%m&&&mffin&m i 2 (a) 0^11202 

[007 3ifnmtB i m<DX7 L v7s 3 0 1 t-il mi 1 

1 lo±5^t*a^««^*t"f-5«3K**» (1) Sr-f 

*<x ms yiji 2 0 2<d£ 9^ft #*^*t-r5«aE 

(1) £i"^T r^j i-S^-r^o fLT, *=r 
^/^S 3 0 2T\ tg,SW#12 6^^yf^- 

1 (i:!£/£l-5o ftt-, ^xy^S 3 0 3 T% Oil 
(a) 1 0 5d»"b, = ^ h^ s *^h^tjl3£^ 

fffit^5fffi2 0 2 ri»J»^j SrigJRL, »3t 
jftt UT*aEjS«* 1 2 5 CI®t§ 0 

[0 0 7 4] El 1 3 ^S^WS^t 1 — y/uSr^fo f^J 
Bl (a ) <Oj\\ 13 0 1 — ?»J 1 3 04<Dj;9l:, *^L/c 
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«S£ 1 3 0 2 £{f 1 3 0 3 tfe&£M 1 3 O 4 <D 

T2 0 2, »ijftSi:LT ri#j»jSj ^fe^j-r^o * 

[0 0 7 5] ^r^^S 1 0 4<0^,fei^f+g 

[0 0 7 6] ^^^^S 4 0 1 T\ 1&2tA#-^l<Z>|&2E 

^Sf-T^o (if«2 0 2^) risijf8j/&j KJiSJKW*. 
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0 2/i»^t±i^ftiJ^f^2 0 3, 2 0 5. 2 0 61?* 
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(R«t-«»ci-5{S-S-jlft"efc 5 . ft ^ 2 0 1—2 0 6 T'fe 

Ml 2 (a.) (O^iJl 2 0 3 (7? J: 5f- x {§-§-#12 

0 1-2 0 6^ T^-j t\ *tlSkjr\-<Dm^'i&& r^Ej £ 

[0 0 7 7] 4 0 2 tS 4 0 3T\ 

^-1 {CJ;5«*«ltcM-r5«IS^JK«S:^i-?'Jl 2 0 3 

ics<5^r. &&£j&m^i-%w>^&^mn%m i. 

1 (a) co^iji i i 2w± 5t-i»^-r5« «ac^«o 

#^-1, 2. 3 IC/tLTIi, *t/C-t"5fg-S-«2 0 3. 2 

0 4, 2 0 5^fOT r^-j ^K^Sn^o StS^ 
^ffico#-^4 . St^LTI*. *t-^i"-5ffi*» 2 1 2. 

2 1 3 <^«5£,£|2# Ttej ^^$tb^ Q 

[0 0 7 8] ftl:, Xfy^S 1 osWMltm'S 

$812 6^<i:I^:ov>TMt^ 0 
[0 0 7 9 ] JX-r ^/SSOlt, il 1 (a ) (0^\\ 1 
10 2-110 5^*3!E^flia**Sr. t£lt,££t« irr 
7.h=t*b) 1 1 0 50#»at^att/Si*-5o B^oyiJl 

1 o i temmzMvtm^tzWf^&^vx^^* 

S 5 0 2/^f)^7^S 5 0 6T\ 2 <Dlfcg:&®M 

frbm^* ^r^/S 5 0 4(:J:^^i^ raaj 

t\ ^ry^S 5 0 5 J: 5&3£.S*i«&#*«;fci-;^ 

[0 0 8 0] C r -C^*3SEA*B«*fl=tt, ft££t£Kff 
Aft©7^h=^h (fctitf, m^If^2T1i 
8 9 4) tftia^ttAflfro^^ h=3^ h (18 10) t 

h (871) ^^S^AftU^^^ h=>^ h (18 
10) h<nW£\^. 0. 1 Sr^Cfcf® (9 3. 9 ) XV 

^ttff A!£<o#l2E£ffi« # 17 16. l J: 0 /h £ v% - £ 



[0 0 8 1 ] LWoT, ^SMf ll;J:^^S^ 

*-^4 2 1 2<D rofilftlj^J ) ^IRjnSo 

tit, ^777*S 5 0 7T*, Ell 3 (a ) <Oj£S*# 

tm^M^&m-t^ *fc, 7s7^S 5 0 8t\ & 
2^*^2^2E^tr»iC1-s^S^^u-^#^-== i 

5 ^Tt^o 

[0 0 8 2] *=ri?7S 1 0 6tlt fiiat^^Sr 

Mi^lE^ixX^^cox, ^7 7/S10 4^SjS8 
Wf+fl^itwglSo fiStjt^^^L/cm^ 2 1 2(7} To 
SJSP,6j o«|Sj&jB»ffiia(i. iw^2 o'l . 2 12, 
2 13. 2 14. 2 15. 2 16 t^&CDX, ^ixbcO 

5. m^-m^-t^^Mm (3) t*. si 

12(a) am 1 2 0 4 <D X 0 i^S^-T^o £ & 

(3) li. (HI 1 (a) CO 

?'J 1 1 1 3<0 J; 9 lr45 e 
[0 0 8 3] SK, 7,77/S l 0 5(7>tS^#lS 

S«IS^®»WfRl l 1 Sl^tUf. &m&&9tfm& 
7^S10 7T1t »T*#S:ilS/c-f-^*iJ5£"f-5o ^ 

*^K^«iaE^;a(i2fi-efc9, mt*w=o«is^»= 
4 SriBfc tti^v^t*, ^7^^Si0 2i;I5 o 
[0 0 8 4] 1 0 2^)SS^}tglt^lT' 

IS. S1\ HI 1 0 ( b ) <nn 1 O 3 1 — 1 0 3 5<DX b 
«aE*«*lr«»Stbfc««E*l. 2-S:ifAUfc«i 
a[HlSgi-oV^TCOP^t^Sb, 77>=>7M040 
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^±^^p$cote(r, ffAufcttaE^dstt-s^wtt 
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?iJl 0 3 6 — 1 0 3 9 CO J: 5 tw, h hCO®^^ 

»Xt*CRFSrff*i-*o COCRFCS<5V^ ffi^ 

fP«Sttfc«3i*ffl«««RS:, Hill (b) 
2 — 1125 i^^-To 

[0 0 8 5] ykCD^yZfS 1 0 3 co^^S^ft:^ 
mX\±, (S#i»^*ti-<5«))!llOtt3t*»« (1) 

Sr'Hl 2 (b) (0?B1 2 1 2<Oj: 5 ttXAifi 

*fc#i-54*at**» (i) SrHi i (b) <omi 1 3 
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\(OXo\-, ±X r^j {:^U7t^ IT , f^h 
^£#^3<D^ffi*Jzit«LT. ^S^ttfRl 2 

si;:^^^ ::t'^l ( S^-/f^ii r 2 j t 

Sr. 0 1 3 (b) W|$3£.6#-^ 1 3 
[0 0 8 6] 7,7^5 1 0 4(DWi^&Bm\ 

$rf+^i-5e m-g-»^»i"S«l36jftK« (2) SrHi 2 

(b) <7}?iji 2 1 3ir, «aE^«a^*f-t-§«is*»* 

(2) SrEll 1 (b) <D$\\1 1 3 2lriF-r o 

[0 0 8 7 ] 7>r^S 1 0 S^ffiBa^it^aEjSftS:*!; 

iT-ii, (2) a* r^j T% sis^jiai^ 

SrSSfci-^S^Wo^T-, 77 h=i7 h^*/J-T*fc§ 
ff-^16 2 1 3<Offi$J<£/i^ 4 t LT 

B8W$RS:. Ell 3 (b) co^r^r 1 ^ 4 l^i- 0 
[0 0 8 8] ~ <7)$£jfL 7 7 y/SlO 7T\ l&fij&S 

1 2 5 ^tt5S.fetBBB««l 2 6^ LT, IS 1 3 ( b ) CO 

[0 0 8 9] £l±\z£ 9. MS (a) <7>S8aiH]Btt#IS 
££:J¥A£nTE]3 (b) ^/^5 0 li, 
#-§-1 ^b.KSf-, r i ffiijffli^j 2 5i. roftUffli^j 2 

6 1 . fftiffl^J 2 7 1, r^ij^j 28 1i45 0 
[0 0 9 0] i3 (b) <Of^lHl£gt::^LTCOP£f+ 

SL^S^IO (c) l^-f 0 ?U 1 0 6 OtC^Lfc 
7^h=i^Mi f"252j T\ El 1 0 (a) K^Lfcgl 
^,<&*f AftJ<7)7 7 h = ri 8 1 Oj icJt^T^ffitr 

tkmmmi*. m^-m2 o i ±<DommmM(o ro. 02 

7 8j W>^£MAM<Dm'hmMfeiti&m To. 
00 10 (fg-S-«|2 0 3±<D0mmm%) J Kit^T* 
^C^#^nTl^ 0 Lfc^oT, 0 2 (a) T^Six 
SS&aislBirJt-^T, El 2 (b) X^£i%Z>&M&WA 

[0 0 9 1] C^T. 0 2tc^U3t*^J6W^S l ^)B 

toS^FMli, ^ry/S 1 0 2 CO«iaE^r#g«f+J|[*0 f S(C 
*3l*T, «!3c^«ttifASOCOPff* (S 2 0 5) 

ft-^snSo ro^aii, ^fy^s 1 0 2 — s 1 0 7 

O/l — -7<p\z$Si'tZ>, 77^/5 2 0 5-8 2 0 6^. 
— ^4&3ST*fc9, ftfcA— ^O** h/^^< fc^*:*"? 

*eBi%*«3£^*^4Q!a 3 0 5 <^T&:£ Lfz&M£M 



[0092] *e>«^ «s^^jBtff^ft^4aa^Bi^B3 
LTist^ sr. f@&g%ft^s *&£&a 1 ost 

o2*(cttM-t-5o tc. ^mmm^x^^mm 

[0 0 9 3] -^rtrio^T, *Hl£W<7?*eB8%**3tt^ 

[0 0 9 4] EUkt?,}; 51-. *^fe0J<^a@B«S/& 

SB1 1 3 4SBa%lt«S^*^aS:ff 

^Lag|5 1 1 2^<l^T. ^^fg^ffSgBl 1 1C9COP 

tf»^SMi-^r t\z£ 9. 77 Ft Ift^ffl^i 

[0095] ^w<vm2<nmMm$:mwi-z>o 
&m%L<Dn^®&\zftm^zffim%mm lt, 
m2 kmmx'&Zo 

[0 0 9 6] m 1 4 fl. t&g|HlKS:*iR^aJ5>lsIKtc:^ 

5o ImSlHlSS 14 0 1 (DXtt^mt: 1 4 0 2. I±J^I^ 
^»S: 1 4 0 3 itio a*^»^[llBtw»fiJi--5fflf« 
J: 9 , fgliK 14 0 1 ttgB^IHK 14 11, 14 1 
2. 14 13. 141 4K#f4£jh,-5o **3, SIS^ 1 
4 2 1. 1 4 2 3 (Affilffll^. &3Sj£ 1 4 2 2, 1 4 2 4 

[0 0 9 7] »*^Jg»ttHS:-tOtft3S^^*4x5SB 

»BB^[B3eUfc»-& > «SEjfel 4 2 1 , 1 4 2 2, 1 
4 2 3. 1 4 24 <£>»»|5iai*< -t4x«X«« 143 
1, 1432, 1433. 1 4 34 t45 0 

[0 0 9 8] «iat^;JK»W-ff -J&a i o 4tr^o^x. 

^^^t^/7 p S4 0 1^IT\ £tt^-T5ff -^£± 
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[0 0 9 9] «aE^*tSH-»*Qf3S 1 0 2IC;fc^Tfc, & 
^4ttS»»lHl»rtlw|»Si-S 0 -f-*to*>, i6(3 

[0 10 0] *:fc, MSBKSrlgft^gB^lHlK^^Wi- 

[0101] m2^HJ£»!ltc < ttLtf. ^jfeJKSPif-*** 
"CtSo PMSK. «aE^Jg«ft**0-3S 3 0 2 

[oio2] 9c\z^ m<vmwxh%&&£Mm^nm$f 
fttkM^mm i 2 s ^e>«s^taBaw« i 2 6^^ 

.^t5o Ell 5 1c, *3ll£fi?!ltcJ:Sl^SjS*eia»««¥W 

mmx*frz>m2t<oi®m^ ss^iih^ii 02 

r^/S 1 5 0 2) ^:t**>§ 0 
[0103] 1-<cfct>, ^=fy7$> 1 0 1 trH]K«fBl 
2 2 SrA^Ufc^ ^s/^S 1 5 0 0 2 T\ MSjSH 

V^giS, 7 7°S 1 5 0 2 Clot, &m&i?A 

[0104] *HM0iJcD^i3l#Ji|lT-|i, -f"eK#l3£^ 



-^#-^^3Sc^:(i-e<7>«iaE^[H]?So-»B, /ct^Lljt^ 

[0 10 5] jfcir, ±IEOISa[gH«3tjS»ffi-*ftS:a 
JBLfc, ***«SHH]BS^-|ll6W^o^TKMi-So 

^[H]Kffia[<0^-— -^-/ KO(£«t;:^l&±tf-o*5 

[0106] gjieiL ^mmm^x^^mwrnmrn^ 
(Dmm,mxfoz> Q 4o^^^^wi-^ni3 (b) was 
m\mm^(Dmmmx\ m^m 202 ictf a bfc»ji».& 2 

5 1 , 2 1 2 CSAL/clJte 2 6 1 <E>@&flM£ 

^5e$nrv^»^iiiRicTS)5 0 su»^2 5 1 t»j 

[0107] i-^fct,, r 1 fflffl&j 2 5 1 W^J* by* 

1 o(7)^ ^ t yiffi-^ 7 y 7 7°7 p ^ / 1 5 0 5 
iaot^U ^(Dfcjjmi 5 0 5 0 1 

^ff^-il 5 0 2 1^Hf£U ftlfll, Sf^2 5 3£?R 

^2 6 3HAAttv^o /c/c'U ii^ft^Wr{-(i*J» 
^2 5 1, 2 6 1 tfSfM^b&^J: SfT-2 6 3l£f* 

NOT h 1 5 0 3 J: 19 ft 1 5 0 2 0RtefiSS: 
A^i"5o **5. ^*t^«ffi#f7yy7 f 7Dyri 
5 0 5 Ha*»^«F^flf twft^iSo S:»*-t-5o 
[0 10 8] p]|g<7>II]&«J5£T*i;i^;* ^^r^^m 

^7n y /i so 5«zsittsnfca5tft2 

OGDffcl^^ 2 5 1, 2 6 l<OTX b^ — ^A^i^POD 
1, 2 6 l^^-ptbtr^^^^«fi6M#7y y^ns, 

A^7^^CO[H]Sg®«c7)^-— y^ K^5/h$ < 

[0 10 9] #:Jb\ JblEOlSSfe^ac^O^^ h^-^ 

[Olio] rcoipi:, *H«SCT(w±Jxtf, 

--tlxbffiUftoSiaE^Wx^ hr-^A^^ 1 o 
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a — Elo 

[eii 6i s h\^<&<D^wx~fo&*mt£Mm\m&cD--m 
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